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(54) DIGITAL CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To omit the transfer of input data 
between two systems and also to maintain the control of an object 
with no sudden change of the control data when one of both CPU 
parts (A and B systems) has a failure and then the faulty system is 
switched to the other normal system to carry on the control. 
SOLUTION: Both A and B systems 17 and 18 receive the input 
signals and the operation signals from a plant equipment system 50 
and an operator station 10 respectively and always perform the 
same control calculations. For instance, the systems 17 and 18 are 
set in a control state and a standby state respectively. Then the 
system 17 outputs the control calculation result and the system 18 
outputs no control calculation result. When a self-diagnostic means 
171 detects the failure of the system 17 f the system 17 is 
switched to a fault state from its control state. Meanwhile, the 
system 1 8 is switched to a control state from its standby state. As 
the systems 1 7 and 1 8 are always performing the same control 
calculations, no transfer of input signals is needed between both 
systems together with no sudden change of the control data. Thus, 
the stable control is maintained for a control object. 
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[0044] (2) v?ST2lCtU,>X, C<OXjl 

tumm^m. 1 1 ivfflmmn-ri,. 

(3) Xf9 7*ST3«:*st»T. SB^Br^Sl7ir 
A^CPUakDee^K*tft\ ffi£#Sl 73KSB 

[0045] (4) ^x-y7*ST3"CA^CPUgPl 7 

(5) xf^ysTefcfcur, sfl©?am©*smf#6n 

MS§S5 OS:©]©?- htctbCDT-imT-ii 

m&a&mi 7 5£A^f-$£i7^>2 0if-^ 

&£ft#& 1 9 1 Zte&LX. mj)&& 1 9 4frt>Uit> 

[0046] (6) ^f5.yST7Kfel,>T, *IJ5E#I8 
1 7 3r*i|5£bfcAi6C P USB 1 7 ©#3§{f^*fl-!tii 

i 7 2 i (mm. 2 2 Lxm^mm&gt i 8 

2(ci£frrs„ 

(7)&*J. CftP>©&fflteX7 i *:/ST3&C:te(,>-CA 

p ugp©MS**ia-r s * -egg o ii l r »f s n 

[0 04 7] (8) SEi^BMMSl 7 ltfASCPUSB 
1 7<Dmi$Z&m-?Z£. ^S«Xf^^ST4(C^ 

(9) X7-^^ST4«:4B^r > «£#S l 7 3 ttttft 

1 7 4 <cMM^»&mtiW(ctt9 
^niu a^cpusui i zmmtmftiii&ffivimic® 
<3ft*s„ 

(10) ^7--^ST5r, A^CPUSBl 7©tf$S{I 

^zmwmm^m i 7 2 <t<i*t*§! 2 2 Lxm^m 
m^mi 8 2{cj^ftu^a=&^7-r-5)„ 

[0 04 8]-*. BSC P USB 1 8ttmtJ)77>\-& 

(1) C©B$. B^CPUSPl 8-C«. 03©* r^?' 

ST 1 i-ca^j#si 9 zfthT-zm&m^&i 9 

2. 185£H&l,T. htS&SA^OA;^- 
f^SMTiiifcK, *-<U-:>*t--^3>SB1 0 

(2) Xf ^T'STl 2 -C«H)MR||«ffC>. 

(3) ^t^ST 1 3«:fc^rW3£^ei 8 3(C@e 

[0049] (4) 1 3-CB^CPUgPl 

8©#IS?:tfcfflLfra>o;fcJg£(ctt. ,ysT16 
fC*$t>T. W^Sl 8 3"C#IJ5EL/<:BSCPUSB1 8 

<om&m*$*m^mm¥-®. 1 8 2 i«^2 3 zm&u 
xm*mm&® 1 7 2 tcim-r .*,„ 

(5) *fcXf»^ST 1 7-CfI-Stjffifi^fi81 8 2K& 

fi<*irc#rt,>£ASCPUSBi 7©t«z§fi-sf£s!#fR 

0. ASCPUSB1 7#8d«tttt-C&tt*lt£. t[±©«i 

[005 0] (6) ^f-^ST 1 7-CASCPUSB1 
7©Stf§£&*i]-r££. ■ 



< 6 > 1 1 - 1 5 5 0 2 
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(7) Xr^ST 1 8tC^U. 8 3*«B 

ft#© 1 8 4 tcfmvtf&fr tbrnrntmizV) ijms^ 
£i*fi l . b^cpuspi8 znmxmfr <=> Maratc 
swft**. 

[0 05 1 ] (8) — 1 3T?BSCP 

USBl 8©J|?i?£fc*nT-2><!:. Xf-^ST14(CM 

(9) *r-?:/ST 1 4fC*iOT. BSCPUSB18£ 

(10) Zf-vVSTl 5-CBSCPUSB1 8©tKS§fi 
■**A*CPU«1 7K»«L»I*teT-j-S. 

[0 05 2] ftfc. BXK AJRC P USB 1 7 tfft 

BSC P USB 1 8 #*Wt«SS©Ji£fe±iB<!:|3| 

( 1 ) BSCPU8B1 8ifr7?> (-&SS5 Oi^U 

(2) ASCPUSBl 7{i^7> h&8S5 Oi^U 
-£*:r-^ 3 >SBl 0«»6®AAA^®W9KftllUD» 

[0 05 3] «±©J:9«:. CODHtecWKSKCiti 
ASCPUSB1 7 iBSCPUSBl 8©2o©$flffil 

mmx. wm : i-ox\,*tc\j)7 : -ii 2>tcib<Dm 

ft* o fcig£\ $ /cfct&fl^ ##t&Ti|Hjgps© 
W»)ft*£tTo/cig£K:. tPf-^^mciiS 

fie-^r. cpusB©fiffl*esu fl*itt£rsj±<*t>- z 

[0054] %MKZ>jBJB2 . XjfcOJ&JB 1 -C«. M0$ 
©SJ 0 ft * (C «fc o T W»f*- ^ L ft t ^fc<D L 
C©^te©^ffi». W^S«C*(BBI«®©$IJfflllR 

[0 055]@4BC ©^^©Hife©^ 2(CJ:5f^ 

y * ;i4flaj8H£in-r8todcig-ca o . sii6©^sg 1 ©s 
gR«:ffi^^-5gq^{c«si tPI— t?#*«or-C-©SiW 
0tc*ji»-c l 9 5». *Offlitfc«©$oaBK*> 

[ o o 5 6 ] &ea»f|s {co^-cstt^-rs. ccr, 05 
«^i6©jg.«2 {c*jw if- *E8l#g©8yi8bf£©— 

( 1 ) AW*^©1 QO^-drea^gji 9 5(Ji xt- 
»^ST2 HC*jl>r5fe-r. *-i7>$?r';-b y h L-^t 1 - 

[0057] (2) $K^7'>7'ST2 3"C, AJKCP 
Ugp 1 7 S /cfi BSC P USB 1 8 OftfetoaflNIMttBO 
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«swR*»e>. vrnf-snfif-nmsts^eti 9 1 s/c 
o^-saBai*® 1 9 2 *m&L-c. m*#© 1 9 4 

(3) *^?^st2 3r3HHS7 r -*©j£{i£$ti2-r-5 

(4) ^fv5'ST24T*'»?4';-fe» \-?2>. 
[005 8] (5) &tc. tm?-* <B&mtM3H,*nte 

( 6 ) ti •? > *te**&£ffi*$S-e*ntf . * r- » ?s t 
-$&mmztix< s*-cJiU:©«is£ig9ii-r. 

[0059] (7) ^f-^ST2 5-C*K>>*m&& 
let bX Xf v zfS T 2 6 {C^-rS. 

(8) ^f«^sT2 ertt^-^gta^ai 9 5*im 

[0 06 0 ] fei±<D<t^{C. C©SUS©0Sg2«:J:n 
«. A^CPUSPl 7 £BSCPUSB1 8CDPSJg<tfc*J 

ft< fe^feWgCCli. jrett^S<Z>3(7'>>»ft^tt 
5£ffiJiLhK:ft K> . f 1 - *Ett#Bt 1 9 5 *tmi&8t 1 9 

[0061] mn<oBm3 . nm<Dmm2 -e«. 20© 

«Ett#a*RW SiifcK, CP USB©«J?3M8tC{i 
■^SHI*©* ii t- f <fi»^©tSfPfi#%S*B{S«lffl% 
* C £ K. J: »3 , i&mVimfr h fflWWMi tcttft®.W. 

[0062] mmzz<imw<om&zte.i:z j f4z?it>\, 
Mwsk&znk-rm&mr-to 0 . mrnomm 1 ©&SB(cta 

th. sk&ot 1 0 i«. *-^u-**7-— >a>SB 
1 0 ^©sikm *> h <D&rp{m<DtmzzmT z> mrm 
#fatt#&-c*s„ c©ism#is«> fares n-5;w» 

(V7 h^i7^-f v*) **i'ftaiON*>OF F*>. 
[0 0 6 3 ] ^(Cj^^otJ-CSiH^s. cct?, 0 7 

«sis£©ff*£s 3 tc*j w s mmm* <=> m tsttss^w 0 » 
*5€.<t^©$iija)tesat)^©— en^u/t^o-^*- h 

ft*}. C©07(C«. AJ6CPUSB1 7JWS&PS 



(7) ^KB 1 1 1 - 1 5 5 0 2 
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*. 

[0 06 4] ( 1 ) &©t*!8-C*SA3fcCPUgI51 7© 
iWSgBfclKOI&i*. mgtf^c^O&fc-SBSK:. A3i 
C P USB 1 7 -CI*. 5tT^f-9 7'ST3 1-C. m-^iifl 
3^31 7 2{CjHft$nrfCl^B^CPUgpi 8©tfc 

J»fli^«rii*K0. bjscpusbi 8#&raft«jrc*n 

(2) *7^:7'ST3 2"C*-<U-*;*^-i'3 >SB1 

o©fare<t-^§eti^& i o i *>e>«^2 4 tmtmn 

10 iI<S^&l 74£ig[&l/C. ASiCPUSBl 7*3«tO'B 

&c p usb 1 8 *s«tciKPittg§ <t ft zm.m<Dm$zmom 

fWl^<Ott»*W8PW»*« 1 7 7 tcg^UXD . 

(3) Xf ? «T3 3T^«SgK:^jr)»^a*^ 

[0 06 5] ft*s. ASCPUgBl 7*$J:C/BI^CPU 

SB i 8 #«ccifti5it*ysg <t ft siif!r©3ii£M©ai^<s#© 

tfc®^*H?*©«, WCPU§B*<«(cS!(Ktfc^-e«^ 
^LftC^©-C»f^m-^«^-a:T. StoT. M^iS 
flltc ft £ iSH«©«lftm-^©t^*^* i £ . 
20 [006 6] (4) Xf-v ^ST3 1 -CB^CPUgBl 

8 wimtrnx-rj: vtm mmwm* td,mmw&x$> 
n«> . x7 u t.ysT3 4tc^is-r'S. 

(5) ^f*;7'ST3 4tB 1 BISC P USB 1 8 ©ff-^ 

i 8 2 (cMoamt^s 1 8 1 frhmmztixK* 

it^-ZT.v— ^a>8Bl 0^6©^il-^©tt® 
(*IJfflI?ag[#© 1 8 7 Kg;t<E>*vrt,>.& AJ^C P UgB 1 

m^2 3 tm*mm^& 1 7 2 *sii/r*(iiip}ii»^ 

SI 7 7{C^*BX0. 
30 (6) ^STSa^l^K^OM, 

mm. 

[0 06 7] ft*J. ±ie (5) ©*irV? , ST3 4©$& 
181 0 lfc:iatg<*ftTt,>.SASiCPUgBl 7ifiwmm 
7lcm&W.ZX7-v7£L> -€■©&> ^f-^ST33 

[0 06 8] ft*J. JWiitJjMfCBSCPUSBl 8*iift 

40 b^c p usb 1 8 <Dmm%n^® 1 8 7 

[0 06 9] «±©J:^«:. c©|Ug©^Sl3tcj:n 
^SJS^tc. ^^U-^^^-i^s^SBl 0*/cWfe© 

ft< ^7>h«g^5 0©$ll©*tS}#-r^Ci*i-Ct 

so too7o] mmomm* . mmvmm 3 -c«. »f 
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[0 07 1 ] 08{JC©^<DJi5Sl4«:«t^7 J y 

$-ijis>£Sg£*vr«tJiS@-cft»K n«6©».<g3©&gi5«:ti 

^■T48P«-«:«06 t[^— ?^£ttl,•e•©5ftH;!£^^rB!S•r 
S. igJCfcl^T. 1 7 8«ASCPU8?1 7**&|S«*5§ 

fcm8©R877 > V tSSS 50i^U- a 

rS#ga&3M8-Cft*. 1 8 8tt#JW»l?iSm^© 1 7 8 

[0 07 2] #&c8&fpctoi,>-tgii}ij-r£. 

£RB© h 5 » * > ^ttJSTWSW^Sbft;©— 09*7n I, 
fc7D-?t-h?*5„ &*$, fetT©ffil^«. ASC 
PUSP1 7©h^?*>d/^gft-X>-a&l?IJTSfc©-C 

ft*. 

[0 07 3] ( 1) Sfce^rftSASCPUgin 7© 

c p usp 1 7 -ctt. 5te-r* f-^sT4i mBpaws 

1 7 8#ttf¥JaJ0!«r 0 fc-fe ? h U 

(2) xfv ■7ST4 2-emftmm*ij'5i' yt v 

4. 

[0074] (3) ^(C^-f f ^ST4 3-C7"^> US 
SS 5 0 t U- £ X-T-i Is a >8B*>6©A*Jf*- ^ 
*5HIU 

(4) X7'9:/ST4 4rC0AA? s ~*&Mafflllt^ 

a-cfwepstirr*. 

( 5 ) xf f y s T 4 5 -cffl8PftJU£tt^& 1 7 8 aft 

[0075] ( 6 ) ttmgJW#l93£ffi*?BTft*i«. X 
?-?:/ST4 2ecRoTttfliJSJ|l!CD*9> hTv7*?f 

ii-r. 

«, -^ST4 6(CMl/. -^ST4 6TS 

[007 6] frb. JJl±<ttt>£(C BSC PUSH 8*S4S 
MXttfe 6 MttltttBCCtt 9 &fr -5. i©£ fe±E £ IQtttC L 
X. BSCPU8P1 8«h-7-? + >^ttfil4rs93£ffl/cW 



(8) 4#P3¥ 1 1 - 1 5 5 0 2 
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[0 0 7 7 ] y±©«fc5(C. C©SliS©Ji5Si4K:j:*i 
HIS8S5 0 t*^U-*;*?--S/a>8ISl 0*>6©A 
trto&t* h 9 » * > ^tftB€tt£JSJHft:ttfT 5 C i (C «t 

tiSS 5 0 tc£5£ 0 fcMB f=- * Z tU^-T 5 C t ifiX Z 
10 S. 

[007 8] XttCE>J&S5 . H)!fi©^ 1*>MTB. 
$IJffl)S©^42aitL/£€>©«r^L/c*5. C©J?J&6©fl5 
SStt, AUl^#l84>2S{b-r.2>C<t{c«tO. AW**© 
©^-Tttfr— ofcJg^tcfc. :/9>M(» 
S©*lKBI*»K-r4C£**-C#aJ:5{cU/c*>©'C* 

[0 07 9] 01 OiZCVmiOJMSiSicJ:*-?**;* 
)l>MW$i&.%Tr;-fffii$m-C ft *) . SQS©JfJ8§ 1 *>6 4 © 
SaJKlH^TSSP^-JCttH 1 . 04. 06*/c«08<t 
20 H— ©##«r«Or*©itt^*=&B5T-5. HtcfcUvc. 

1 9 itm 1 ©AtB^SBi 0-C©ASAIiJ^#®-Cft-5. 

2 6«$2 ©AW2JS& £ 0 r © B S AHtfJ^fST? A £ . 
[0 08 0] BSAW:tt£©2 BACCfelvc. 261« 

ASAtti*lSCl OrtOf-drasfll^ai 9 l £RW<D 
t 1 - *3cSfB#& 262BBC<f- * m&fm^® 1 
9 2£^©f : -^SIS^IS. 2 6 3»l5lC<A*# 
819 3 £l5l^©A^#e. 2 6 4 UP! 0 < ffl;^© 1 
9 4 £pH?©m*#©. 2 6 5 (JPI D < *r— 
1 9 5£P3&©7 r -*K8i#iKt?ft.5„ 2 7«A*f- 

30 ^ei7^>2 o tBi?©A^f-$es7^>t* 

0. 28aBS-r-*£i§7-Y>2 1 ^^©BS^- 
[0 08 1 ] 9C(CttfftCO|,»rM9»- -5. ASCPUSP 

1 7 jwwffljtfsg. bsc p usp i 8 ifiwrntrnx-Amx 

m^>Uim^Xzfz>> hffiSS5 0^6©A^t=-$© 

sm*j<tcx7-7 > h«§s 5 o ^©$0®^- ^ ©ffl^;* 

[0 08 2] ( 1 ) SWKJgfCftSASCPUS&l 7 
«. SS^»f#Sl 7 1 -CASAHOfttt 1 9rt©A* 

40 ^©193 ©e E&mzn i 7 3 cc ae^ 
( 2 ) 1 7 3 iZAttm 1 9 3 ©g ageism 

^m^iift^Sl 7 2 ifi<HI22t8fiL'CB*CP 

ua$ 1 8 ©<t^jift#© i 8 2 ccigfrr s. 

[0 08 3] (3) A2>#®1 9 3©S«*«imUtt*. 
-jfcW^JCtt. ASAtB*#S 1 9 ©A^J^S 193* 

^^-jrajsm^ai 9 1 £AS-r-*<£iM^>2 0 

?-9zr-*m$tm¥&i 7 5zmLx&m? ztt 
50 fctc, *^u-^^7 : --->3>sei o*ip>©aiKM©ai 
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im^ta^m 2 4 *&e& ux . mm-^mm^m 1 1 

[0 084] (4) Sa^»f#Sl 7 1*SA*AW^ 
©1 9rt©A*^Sl 9 3<Dmn&&BlTz>£. BSiA 
Htfj*82 6©A*J3M82 6 3*^f J -^j^S<i^g2 
6 1 £AJfc:r-2£j£7-/>2 7 £ig&t,TSIie>ftT < 

zz??> h^s*5 oa^wa^x-**? 1 -*^® 

-is 3 >gp 1 0 *>P>©a^M©^fPft^?:(i-^iK 2 4 % 

siL-c. atf^e^Me^si 7 6*iiL-csHrr*. 

[008 5] ( 5 ) C©A#7 : - *£3HH81jfm#8 1 7 

jxmmmnb, SEtBtfiai 7 l-cA^AtH^sei 
9rt©m^j#ia 1 9 4©@et£»r£m>. fos^ei 7 

3 CC g Ei£»rf.Sm£i*frr -5. 
( 6 ) ffl#3M8 1 9 4 (Dm&Zmtii LtefP-o female 

«. sfl^fstw^mff^ns^^^h^g^so^sija) 

-?Ztc&<DM®y : -$Z7 : -Zm&m^&l 7 5 £A* 
**-*£3t^>2 Oif-f jMSfi^gl 9 1 *lgE& 
LX. ffi^l9 4*?.tUM5. 
[0086] ( 7 ) gBf^Br*® 1 7 1 *SASAtB^# 

si 9rt©m^i9i 9 4©gst£&m-r*£. $0®^ 

-2 £7=-*j£§fa^!Bl 7 5 <kA^7 r -»eSl7^> 
2 7£:r-*j£g{i^K2 6 1 fc&E&L-C. W^®2 
6 4*>6ffi^f -S. 

[008 7 ] (8)—*. BJRCPUttl 8l*3ft]:/? 
>h«SI3l65 0K;WLT^t8RlS£ft^-T:(,>S. C© 

b&cpussi 8&m j mm^&i 8 2«cit?h 

-Ct^A^eoeB^Bf^S^^ffiiD. ASiCPU 
SP1 7*5/fK>/tAft#Kl 9 3$fcW2 6 3*flH>T:/ 
v> H5gm5 OfrfcOA^-frSfrT-SiifctC. 
*^U-ZX7~-~ ^ 3 >g|5l 0*^CDSK«©^«-^ 

[0088] ft**, eLh4 «iS2«C ASiC P USP 1 7 WW 

mmm. b«cpusi8 ^$u®tfc<5§©ig^ fcitei ibj 

( 1 ) B^CPUSPl 8«^7> h«M5 0*6«A 
*ft^£IESftA##l8£/Bt,>-r§{f "T* £ fbtZ*'* 
i >a>g|51 0*>6©A*)[i^*g{su fW 
fWSW*tf«r». *©&m*IE&ftffl;^g:£ffl(,>-t^ 
> h 5 0 CCWWf - Z&tiitt 

[0 08 9] (2) ASCPUSPl 7»^9>hMljfi 
5 0 #>£©Aftft^£ BSiC P USP 1 8 #SfflC>/cA*>^ 

&*mt,>x&m-rz 1 1 u- 3 >gp 

1 0*>£©A2j{t^£SfIU MWRflUD»«fft». fW 
*3*-*OttlftUf?t>&l». 
[0 0 9 0 ] 6Lh©<fc5K:. C©H«£©Jf5!i§5{Cj;ft 
«. A##8©-^#&raGTfc^£iE^ftA#*ia* 
i!L/ryv> ht5S^5 0*^OA*<t#4S<fC?^-S 



(9) #P8¥ 1 1 - 1 5 5 0 2 
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* * fc* . AW**-©«:*-ift©*^^ u r ^ > h 
IH5£5 OOMfRKilittBJftBr&s. 
[0 09 1] 

[whom*] 

( l ) 6l±©<fc5«:. c©^5c<fcn«. 2o®M0£ 
©■€■ *ve n#$ij©*t&fc j: o^^u-s^r— a > 

©-e. 2s<b$nfc^jt3*©tssra-cA^7 r -^^<j 
£«J-fSn*iS#ft<ftD. fflai^-^^^-r-s 

[0092] ( 2 ) * fc. fWist*m>$r$scc&ra# *§ 

[0093] ( 3 ) * fc. *Bf|-COJSWgiJ§^*JA* 3 

tif- * **g@er * c t * < Mflp&itj#-r sci/n-c 

*. «Stt£«W&|6Lh3-t**C £**?**. 
20 [0094] ( 4 ) fK 1 to «fcO'S?l2 <D«U®S*>6 

CDSW^-^^TSJ^GCUfc©-?. 2-?©fWffll2fc 
##<CttMftB £ ft -a fcJg^KIWffll?*- * «r«#T* . 
«Hte*RLh3-SS C 4*»-T* £. 

[0095] (5) s/c. ssasi«ss^e>«F8Mm«:oyt 

JS^fc. iSS(^Sg-Cftt>fl6^6ai('PM-^ ; &S«-r'5J: 
5. 

30 [0 096] (6) SEfc. ^U-jrXf-i ^a>©» 

[0097] (7) */c. ^l/-^Xf-ya>©^ 
8P^*J*<c4&»t^£ftiD. ^©-^©SiJia)^ 

[0 098] < 8 ) * te. aHJ'(E]?S5|?tt*3c5£-r -5 * rMflP 
£W*Lftt>J:5{C«E5Lfc/<:«>. »rat«S*>e> 

<t ft < LtcmmT"- * &Mattt*cctfl£T* . to© 

tt*|SJ±S#*C£«J-C*4. 

[0 09 9] (9) *fc. 2o©AW^®*tii. ft 

so K*J«^LfcJS^(ctte«ifi«j(c(6^r©AlU^a*ffli> 
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[0®©©*^^] 

[ m 2 ] c ©^©mss©^ i tct -spaiwscDSiiS) 

-2.. 

•So 

[04] C©^©j|iSO^.®2(Cj;^7 s ^ S^UiM® 

[16] C <D§tW<D9mO&m 3{C<fcS7WS;* JUfjHj© 
[ 0 7 ] c ©^^©^SScDJKgg 3 «: J: -2,&ettf3t§7» e>n 

mimic® *) ^t>zmmm<omm!smmf^<D—mi:7ji i, 
[as] c ©#e w<omm<D&]& aic&z,? lis* )\,&m 



(10) 1 1 - 1 5 5 0 2 
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* [09] C©&9J©fy&©^.®4tC<fc£h 5 

[010] C©^©HiS©JK.®5{C«fcS7 r -f ^5rJl/*(] 
[011] t£3fc©?w ^f-iU»8g?:^-rt8fiS0-C* 
[f?#©3ftHJJ] 

10 ^•^U-^^f-^3>gp > 17 Amcp 
10 USB (Jfll©$IJffl«i) . 18 B^CPUSU <lfl2©iW 
mm . 1 9 AW^#S. IS 1 cr>AHtfJ3MS> 2 6 
Jff2©AtH;*J#&. 2 2. 2 3. 2 4. 2 

5 {I-5fl|g. 2 0. 2 7 A&r-'HiSMz'-O. 2 
1. 2 8 BS^-^fijH^-/:^ 5 0 
3^. 10 1 »^m^ffitt#S. 17 1. 
18 1 @5iifS, 1 7 2. 1 82 ff-^lff 
3^8. 1 7 3. 1 8 3 1 7 4. 1 
8 4 #Jfe#f8. 175. 185, 191. 192. 2 

6 1. 2 6 2 T-Zmgm^®, 1 7 6. 1 8 6 & 

20 i^mnmm^Si. 177. 1 8 7 *ataj}ggt#©. 1 7 

8 . 1 8 8 3HJ®SI?t££ta^©. 1 9 3. 2 63 At) 
1 9 4. 26 4 19 5. 2 

6 5 
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